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Description 

The present invention relates to a glass composition which has a high ultraviolet ray absorlDing ability and a rela- 
tively high luminous transmittance and which has the same brown color as current colored plate and float glass for 

5 buildings and vehides. . j 

Heretofore, dark blue or green-colored Infrared ray or ultrared ray absorbent glass containing a large amount of e.g. 
FeO, Fe203 and Ce02. has been known (Japanese Unexamined Patent Publication No. 310539/1992 or No. 
56466/1994). Further, glass having fine semiconductor crystals precipitated therein, so that it is capable of efficiently, 
absorbing ultraviolet rays, is also known. However, the former glass contains a large amount of an iron conrponent, 

10 whereby the luminous transmittance is Ipw, and it js difficult to prepare brown-colored glass which is presently used for . 
vehicles. Whereas, the glass with the fine semiconductor crystals can be formed stably only with borosilicate glass, and 
this method can not be applied to a float process as the typical process for the production of plate glass. Further, brown- 
colored glass has had a problem that it js likely to be (Jiscolored^^ - . 

It is an object of the' present invention to obtain iglass whiph is capable of absorbing ultraviolet rays arrd at the same , 

15 time has a sufficient transmittance of visible lights and which will not be discolored by ultra[yiolet rays and has a color ^ 
tone equivalent to conventiorial glass for buildings or vehicles. 

The present invention has been made to solve the above-mentioned problems and provides ultraviolet ray absorb- . , 
ent colored glass for buildings arid vehicles, which cpnsists essentially of from 65 to 75 vvt% of Si62, from 0. 1 to 5.6 wt%. 
of AI2O3, frorn io to 18.wt% of Na20, from 0 to 5 wt% of K2O; from 5 to 15 wl% of CaO, from 1 to 6 wt% of MgO, from 

20 0.05 to 1 .0 wt% of SO3, from 0.08 to 0.20 wt% of vanadium as calculated as 7265. from 0.36 to 0.65 wt% of Mn02, from 
0 to 0.0020 wt% of CoO and from 0.06 to 0. 1 8 wt% of iron as calculated as Fe203, wherein from 0 to 1 0 wt% of the total 
iron content is FeO. , r 

Now, the present invention will be described iri detail with reference to the preferred erritfpdirnents. 
Firstly, the reasons for defining the above conponents will foe expla^^ . 

25 If Si O2 is less than 65 wt%, the weather resistance, tends to be poor, and If it exceeds 75 wt%. the glass tends to . 
undergo devitrification. If the proportion of Al203,is less than 0.1 wt%; the water resistance tends to be low, and if it 
exceeds 5%, the melting efficiency tends to be low. Na20 and K2O are cornporients which acc,^lerate melting rale of 
the raw materials. If Na20 is less tiian 10 wt%. ho adequate effecte above-mentioned caii be obtained. On the other 
hand, if it exceeds 18 wt%.tiie weather resistance tends to be poor. ' . ^. o..> - \ r , 

30 CaO and MgO are components which accelerate melting rate of the raw materials and which improve tiie weather 
resistance. If CaO is less tiian 5 wt%, no adequate effects above-mentioned can be obtained^ and if they exceed 15 
wt%, the glass tends to undergo devitrification. If MgO is added in a small amount, the above effects will Increase. How- 
ever, if it exceeds 6 wt%, the glass tends to undergo devitrification. 

Vanadium is present in tiie most stable condition usually in the form of in the glass and has an absorption band 

35 in a near ultraviolet region (350 nm), and tiius it is a corrponent which provides ultraviolet ray-al:>sorbing effects. How- 
ever, if the amount is less than 0.08 wt%, the effects tend to be low, and if it exceeds 0.20 wt%, its influence over absorp- 
tion of near ultraviolet rays and visible lights tends to be substantial. The total iron amount in tiie glass composition of 
the present invention is within a range of from 0.06 to 0. 1 8 wt% as Fe203. If tiie total Iron amount is less than 0.06 wt%, 
the effects for absorbing ultraviolet rays tend to be inadequate, or the glass tends to undergo a color change to an 

40 amber color. If the total iron amount exceeds 0.18 wt%, tiie luminous transmittance tends to be low. 

Iron is usually present in the form of Fe^* and Fe^* In glass. The one present in the form of Fe^ is an ultraviolet 
ray absorbing component having an absorption band in a near ultraviolet region. Further, if the proportion of FeO In tiie 
total iron content exceeds 1 0 wt%, it is likely to be reduced, the refining effect of iron, and an amber color tends to form. 
SO3 is useful as another refining agent, and if its content Is less ttian 0.05 wt%, tiie effects tend to be inadequate, and 

45 if it exceeds 1 .0 wt%, an amber color is likely to form. 

MnOs is useful as a red color developing source to obtain a brown color. If tiie content of Mn02 is less tiian 0.36 
wt%, such effects tend to be inadequate, and brown-colored glass tends to be hardly obtained. On tiie otiier hand, if it 
exceeds 0.65 wt%, the luminous transmittance tends to be low. Manganese Is effective as the above-mentioned red 
color developing source in the form of Mn^+. Accordingly, it Is prefen-ed to incorporate sodium nitrate at the time of melt- 

50 ing for tiie oxidation of the glass material. Furttier, to the above-mentioned glass composition, CoO may be incorpo- 
rated in an amount of from 0 to 0.001 8 wt% as a colorant, whereby it is possible to adjust tiie color to a color tone close 
to tiiei conventional brown-colored glass. If the content of CoO exceeds 0.0018 wt%, tiie luminous transmittance tends 
to be low. Within the above-mentioned ranges, preferred contents are as follows. Vanadium as calculated as V2O5 is 
from 0.10 to 0.18 wt%; Mn02 is from 0.4 to 0.6 wt%; CoO is from 0 to 0.0015 wt%, and iron as calculated as Fe203 is 

55 from 0.08 to 0.1 6 wt%. 

Preferred as window glass for buildings is tiie one whereby tiie dominant wavelength by iliuminant C is from 574 to 
581 nm, and tiie excitation purity is from 4 to 6%. On the otiier hand, preferred as window glass for vehicles Is the one 
which has, in a thickness of from 3 to 5 mm, a luminous transmittance of iliuminant A of at least 70% and an ultraviolet 
ray transmittance of at most 15%. The one which has, in a thickness of from 3 to 5 mm, a transmittance of 350 nm of 
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at most 10%. is particularly preferred as window glass for each of buildings and vehicles. 

In the present invention. 7305 and Fe203 In the soda lime alica glass have at>sorption bands in the ultraviolet 
region, and thus they are believed to provide effectis for reducing the ultraviolet ray transmittance of the glass. has 
an ultraviolet absorption band at about 350 nm, and Fe^ has an absorption band from a near ultraviolet region to a vis- 
5 ibie light region of 360. 380 and 420 nm. Therefore, rt is believed that by the presence of thes metal ions, ultraviolet 
rays can effectively be absorbed, 

EXAMPLES - ' ^ ' ' 

10 A formulated batch was melted in a practical atmc^here (O2 concentration: about 2%), and a glass was prepared 
therefrom by a small size test apparatus of float process. \r\ Table r, compositions for such glass are presented (unit: 
wt%). As the raw materials, silica sand! feldspar, dolomite! soda ash, Glauber's salt, sodium nitrate, manganese oxide, 
ferric oxide, vanadium pentoxide and cobalt oxide were used. Comparative Example 6 represents current brown- 
colored glass produced by the float method, which is commercially available for buildings and vehicles. Comparative 

15 Example 7 represents ultraviolet ray absorbent brown-colored glass. With respect to these glasses, transmittance for 
solar radjation. luminous transmittance. dominant wavelength and excitation purity were determined in accordance with 
JIS R-31p6. arid the results are shdwn in columris for IE, Tya, dw and Pe in Table 1, respectively The ultraviolet ray 
transmittance was calculated In accordance with ISO 9050 and presented in a column for Tuv in Table 1 . T in, Table 1 
represerrts the transmittance for an ultraviolet ray with a wavelength of 350 nm (such a value is tiie one calculated as 

20 of a thickness of 5 mm). 

Furtiier. these glasses were irradiated for 30 days by the light from a mercury lamp (200 W; irradiation energy : 364 
W/m^), whereby tiie color difference before and after the irradiation was obtained, and the discoloration due to the ultra- 
violet rays was measured. The dose of the ultraviolet rays corresponded to the amount of usual solar radiation in Tokyo 
of atx}ut five years. Witii respect to the color difference, AEo^'was obtained in accordance with L^alD* system of JIS Z- 

25 8730. As a result, the color differences ipf ttie plate glasises aocording to the present invention were not higher than 1 .50. 
Whereas, the bolor difference of tiie ^lass off Coniparative Example 7 was at least 5.00. 

Thus, ttie plate.glass of the present invention is a brown-colored, glass which is excellent in the ultraviolet ray 
absorbirig ability and which is ndt'discoloVed by ultraviolet r^a^. J ' 
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Table 1 



5 



25 



No. 


Plate glasses 


Comperative Examples 




1 


2 


3 


4 


5 


6 


7 


Composition 


SiOa 


72 - . 


72 


72 


72 


72 


72.2 


72 




AI2O3 


1.72 


1.72 


1.72 


. 1.72 


1.72 


1.76 


.1.72 




CaO 


7.6 


7.6 


7.6 


7.6 


7.6 


8.32 


7.60 




MgO 


3.88 


3.88 


3.88 


3.88 


3.88 


3.65 


3.88 




' NagO 


•12.8/ 


12.8 


• 12.8 * 


•12.8 ■ 


'12.8 


13.16 


12.8 




K2O 


0.68 


.o'.ea 


V 0.68. . 


0.68^ 


0,68 


.0.52, 


0.68 




Fe203 


0.08 


0.08 


o;i2 


0.14 


0.16 


' 0.38 ' 


0.33 




V2O5 


0.1 


0.15' 


0.14 


0.13 " 


0.1 : 


- 


- 




Mn02 


0.4 


0.5 


0.5 


0.6 


0.6 


_ 


0.50 




SO3 


6.3 


0.3 


0.3 


0.3 


0.3 


0.30 ; 


0.30 




CoO 




_ 


10ppm 


15ppm 


8ppm 


5ppm 


23 ppm 




TiOa 


0.02 


0.02 


" 0.02 


0.02 


0.02 


0.02 


0.02 




Se 




_ 








6ppm . 






Ce02 


- 


- 


- 


- 


- 


- 


0.80 


FeO/FeaOa (%) 


2.92 


3.00 


3,32 . 


3.17. 


. 1.95 , 


26.70 


, . 1.50 , , 


TE(%) 




82.7 


81.2 


78.9 


80.3 


81.8 


64.7 


78.1 


Tva (%) 




81.2 


79.0 


73.7 


76.6 


79.0 


74.8 


73^9 ' " 


Tuv(%) 




10.39 


5.97 


5.20 


5.11 


8.61 


33.42'. 


.13.17 : 


T(%) 




■i,93 


' 0.39 


0,28 


,0.29' 


.1.30 


36,71^ V 




Dw (nm) 




580 


580 


579 


578 


580 


576.6 


577 


Pe(%) 




4.15 


5.71 


5.94 


5.93 


5.83 


5.39 


5.54 



40 As described in the foregoing, the glass of the present invention has a high luminous transmlttance and is capable 
of absorbing ultraviolet rays, and thus it is effective for preventing deterioration of interior materials due to ultraviolet rays 
^ or for preventing sun burn of a person inside of the glass window. Accordingly, it is particularly useful as a window glass 
material for buildings and vehicles. Further, it is hjardly discolored by ultraviolet rays, and even when it is used for an 
extended period of time, its color tone undergoes almost no change. Further, it can be prepared under ari oxidation- 

45 reduction condition at the same level as usual plate glass, and the function of a refining agent such as Glauber's salt is 
effective. Accordingly, the refining affect can be obtained by a conventional operation using a conventional glass melting 
furnace, such as with the float glass production process. Likewise, the concentration of a coloring agent in the base 
composition may be at the same level as in usual float glass, and a change of the base composition may be conducted 
in the same manner as in a conventional operation. 

50 

-7 Claims 

1 . Ultraviolet ray absorbent brown colored glass for buildings and vehicles, which consists essentially of from 65 to 75 
wt% of Si02, from 0.1 to 5.0 wt% of AI2O3, from 10 to 18 wt% of Na20, from 0 to 5 wt% of K2O. from 5 to 15 wt% 

55 of CaO, from 1 to 6 wt% of MgO, from 0.05 to 1 .0 wt% of SO3, from 0.08 to 0.20 wt% of vanadium as calculated as 
V2O5. from 0.36 to 0.65 wt% of Mn02, from 0 to 0.0020 wt% of CoO and from 0.06 to 0. 1 8 wt% of iron as calculated 
as FegOs, wherein from 0 to 1 0 wt% of the total iron content is FeO. 

2. The ultraviolet ray absorbent colored glass according to Claim 1 , which has a brown color, whereby the dominant 
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wavelength by illuminant C is from 574 to 581 nm, and the excitation purity is from 4 to 6%. 

3. The ultraviolet ray absorbent colored glass having a brown color according to Claim 2. which has. in a thickness of 
from 3 to 5 mm, Aluminous transmittance of illuminant A of at least 70% and an ultraviolet ray transmittance of at 

5 most 15%. ■ t 

4. The ultraviolet ray absorbent colored glass having a brown color according to Claim 3. which has, In a thickness of 
from 3 to 5 mm, a transmittance of 350 nm of at most 10%. * 

10 PatentansprQche 

•* . ' .* • - » ' . ■ 

1. Ultraviolettstrahlen absorblerendes, braun gefdrt)te& Glas fOr Gebdude und Fahrzeuge, das im wesentlichen aus 
65 bis 75 Gewichtsprozent Si02. 0,1 bis 5.6 Gewichlsprozent AI2O3..IO bis 18 Gewichtsprozent NaaO, 0 bis 5 
Gewichtsprozent KgO, 5 bis 1 5 Gewichtsprozent OaO,' 1 bis 6 Gewichtsprozent MgO, 0,05 bis 1 ,0 Gewichtsprozent 

IS SO3. 0.08 bis,0.20 Gewichtsprozent Vanadium, berechnet als V2O5. 0,36 bis 0.65 Gewichtsprozent Mn02. 0 bis 
0.0020 Gewichtsprozent CoO und 0.06 bis 0.18.Gewichtspro zent Eisen. berechnet als Fe203, besteht. wobei 0 bis 
1 0 Gewichtsprozent des gesamten Eisengehalts FeO ist. 

2. Ultraviolettstrahlen absorblerendes, gefdrt)tes Glas nach Anspruch 1 mit brauner Farbe, wobei die dominierende 
20 Wellenldnge durch Normlicht C 574 bis 581 nm betrfigt und der spektrale Farbanteil 4 bis 6% betrdgt 

3. Ultraviolettstrahlen absorblerendes. gefdrtjtes Glas mIt brauner Farbe nach Anspruch 2, das bel einer Dicke von 3 
bis 5 mm eine Strahlungsdurchiassigkeit von Nonmlicht A von mindeslens 70% und eine Ultraviolettslrahlen- 
Durchldssigkeit von h6chstens 1 5% aufweist. 



4. Ultraviolettstrahlen absorblerendes, gefSrtnes Glas mit brauner Farbe riach Anspruch 3. das bei einer Dicke von 3 
bis 5 mrh eine Durchldssigkeit fOr 350 nm von hOchstens 1 0% aiirfvi^eist. ' 

Revendications 



1. Verre color6 en brun absorbant les rayons ultraviolets pour immeubles et v6hicules, qui se compose essentielle- 
ment de 65 k 75% en poids de Si02. de 0. 1 ^ 5.0% en poids de AlgOa/de 1 0 ^ 1 8% en poids de Na20, de 0 d 5% 
en poids de K2OI de 5 ^ 1 5% en poids'de CaO. de 1 ^ 6% en poids de MgO. de 0.05 A 1 ,0% en poids de SO3, de 
0,08 k 0,20% en poids de vanadium. calcul6 en tant que V2O5. de 0,36 k 0,65% en poids de Mn02. de 0 d 0,0020% 

35 en poids de CoO et de 0.06 k 0,18% en poids de fer, calculi en tant que Fe203. dans lequel de 0 ^ 1 0% en poids 
de la teneur enter totaleproviennentde FeO. 

2. Verre colors absorbant les rayons ultraviolets selon la revendication 1, qui a une couleur brune. ou la longueur 
d'onde dominante par une source de lumi^re C est de 574 k 581 nm, et le facteur de puret6 d'excitation est de 4 ^ 

40 S%, . .. .. . ' ' ' ' ■ ' J . • 

3. Verre colors absorbant les rayons ultraviolets de couleur brune seloh la revendication 2, qui a, pK>ur une ^isseur 

de 3 ^ 5 mm, un qoefflcient de transmission de la jumi^re d'urie 'sourciB de lumi^re A d'au moins 70% et lin coeffi; ^ ^ 
cientde transmissiondes rayons ultraviolets d'au plus 15%. ' 



4. Verre colors at}sort)ant les rayons uHravipiete de couleur brune selon la revehdicatidn 3 qui a, pour line ^paisseur 
de 3 ^ 5 mm. un coefficient de transmission de 350 hm d'au plus 10%/' 
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